./une 17, 1952 . H. /ANG 2,600,591 
DEVICE FOR GENERATING ARCS OR THE LIKE 
Filed Maroh 17, 1949 
,, .  .c «-- .... ;.....---_--: 
I. . -.. .- .. ..- 



Patented June 17, 1952 2,600,591 

UNITED STATES PATENT OFFICE 

2,600,591 
DEVICE FOR GENERATING ARCS 
O1 THE LIKE 
Eric H. Wang, Cincinnati, Ohio 
Application Iarch 17, 1949, Serial No. 81,993 
3 Claims. (CI. 90--20) 
1 
My invention relates fo a device and process 
for generating arcs of a radius which is so large 
that it is impossible or impractical fo use the 
center of the arc as a pivot point. 
In machiningi engraving, and other purposes, 5 
if is offert desirable fo generate an arc with the 
tool wherein the chord or length of the arc is 
relatively short, but the radius of the arc ex- 
tremely large, but where the center of the arc 
is so remote from the machine or engraving 10 
apparatus that if is impossible or impractical fo 
use the center as a pivot about which fo revolve 
It is an object of my invention fo provide a 
device for generating arcs of large radius fo an 15 
accuracy sufficient for practical purposes which 
is located substantially on the arc being gen- 
erated and without the necessity of any portion 
of the device projecting fo or being connected 
to any center remote from the device. 20 
If is a further object of my invention to pro- 
vide a process and device for simply and readily 
generating arcs of sufficient accuracy for prac- 
tical purposes which is quite simple fo construct 
and maintain and which may be easily altéred 25 
to generate arcs of different radii and different 
lengths. 
While in the fo]lowing drawings and descrip- 
tion I wfll show and describe a device primarily 
for use with a planer or a milling machine, it is ;»0 
fo be understood that this is merely exemplary 
of my process and device since the process and 
device may be used for many other purposes such 
as engraving, drawing, or any place where it is 
desirable fo generate an arc of relatively large 35 
radius for practical and non-mathematical 
purposes. 
These and other objects of my invention which 
wfll be set forth hereinafter or will be apparent 
to one skilled in the art upo reading these 40 
specifications, I accomplish by that certain con- 
struction and arrangement of parts of which I 
shall now describe an exemplary embodiment. 
Reference is ruade fo the drawings in which: 
Figure 1 is a sketh showing a near approxima- 45 
tion to a circular arc generated by the tool of 
my device and a true circular arc of very large 
radius. 
Figure 2 shows the movement of the work piece 
in reference fo the tool whereby the arc is 50 
generated. 
Figure 3 shows my device as applied to the 
table and bed of a planer in plane. 
Figure 4 shows my device as applied fo the 
table and bed of a planer in elevation. 55. 
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Figure 5 shows my device as applied fo a 
milling machine in elevation. 
Briefly, in the practice of my invention, I have 
determined that a portion of the lo0p of a looped 
trochoid in its special case, an archimedic spiral, 
very closely approaches the true arc of a circle 
of substantial radius in referring fo a relatively 
short chord or arc. I have determined that a 
trochoid can, for example, be generated by trans- 
lating the work piece in a straight line, while 
at the same rime rotating if through a certain 
rather small angle and that any tool which is 
stationary as to ifs position on themachine will 
describe in the work piece a part of the tro- 
choidal curve. 
The distance fo be traveled and the angle 
through which the work piece must rotate while 
traveling this distance will be in a constant ratio 
for each case and will depend on (a) the distance 
of the lowest point of the trochoid fo the center 
of rotation of the work piece. This is equal to 
the distance of the points of contact of the tool 
fo the straight line which the center Of rotation 
of the work piece describes. (b) The radius 
desired, and (c) the length of the chord between 
the end points of the arc desired. 
The calculation is based on a trochoid which 
coincides in three points with the desired arc, 
preferably a point af or near each end of the 
desired circular arc and an intermediate point. 
Computations actually performed show a devia- 
tion of only a few thousandths, of an inch down 
to less than one thousandth of an inch af the 
place where the trochoid which is generated and 
the circular arc which is desired are furthest 
apart. 
The deviation between the trochoid generated 
and the circular arc desired becomes smaller with 
increasing radius and relatively diminishing 
chord. For an arc of 240 inch radius and a 
chord of 60 inches length, the deviation is less 
than .001 inch. 
Figure 1 shows a piece of work ! into which a 
circular arc 2 is to be cut. Points A and C as 
well as ntermediate B are identical with the arc 
2 and the trochoid 3 which is generated and in- 
dicated by the broken line. The point of greatest 
deviation between the trochoid 3 and the arc $ 
is at 4 and as heretofore pointed out is extremely 
smal], and for practical purposes is negligible, 
diminishing as the radius increases. 
The equation of the trochoid can be developed 
by using the equation of the involute fo start 
. with and in other ways mathematically well- 
known and may be determined for each indi- 



vidual setting based on the radius of the arc to 
be cut or generated and the length of the chord. 
In Figure 2, the starting position of the work 
piece ! is shown ai § and the end position of the 
work piece ! is shown at 6. The position of the 
tool wh!ch is stationary is shown at 7. The ro- 
tating work holder is indicated at $ and in Figure 
2 rotates in a clockwise direction about the cen- 
ter 9 and the distance the tool holder $ istrans- 
lated is.the dîstance between the centers 9--9 in 
Figure 2. The broken line !9 indicates the arc 
(trochoid generated) to be eut by the tool 7 and 
is shown completed at !9' in Figure 2. 
l'igures 3 and 4 show my device as applied to 
a planer having a recîprocating or translating 
table !! and a stationary bed !2. The rotating 
work holder $ is positioned on the table !! and 
reciprocates with it. The work ! is held in po- 
sit!on by su!table clamps !3. The tool !4 is held 
by the normal tool holder !§. 
A gear!8 mounted on a shaft !7 whîch rotates 
the work holder $ about its center 9 by means of 
mechanism not shown is common in the art. A 
 train oS gears. !8 runs from the .gear 6 to a rack 
[9 wh!ch is mounted by means of brackets 2{} fo 
the bed 
 From the above, ît is apparent that by select- 
ing gears of speeific relative sizes for the gear 
train !8 the ratio of translation fo rotation of 
the «,york ! may be adjusted so that the tool 
will generate a portion of a specific trochoid !9 
ir the work !. 
Figure 5 shows the applicatîon of my device to 
a millîng machine having reciprocating or trans- 
lating table 29 and a statîonary base .2[. The 
lead screw of the mîllîng machine-22 is connected 
by gearing !$ to the shaft !7 wh!ch rotates the 
work holding table 8. The milling cutter 2 fo- 
tares to eut the materîal but does hot more in.a 
horzontal plane. The actîon îs the same as 
that deseribed in reference to the planer, that 
is, theratio of the translation of the table 2! to 
the rotatîon of .the u, ork holdîng table 8 is coi- 
ered by the gears !8.and is so-adjusted that the 
tool 2-u, itl generate the desired portion of the 
speciflc trochoid on the work !. 
Wh!le I bave deseribed my invention, as applied 
to a planer or a milling machine, it îs tobe un- 
derstood-that I do hot in.tend to limit myself 
specifically fo these two machines sînce the aP- 
plication is-adaptable fo numerous other machine 
.tools as well as engravîng machînes and other de- 
vices where it is desirable to bave a tool or stylus 
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generate a portion of a trochoid or similar figure. 
As is apparent, the device is relatively simple, 
rugged, and subject to complete control. 
If is to be understood that modification may be 
5 made in my invention wlthout departing from 
the spirit thereof. Having thus described my in- 
vention in an exemplary embodiment, what I 
claim as new and des!re to secure by Letters 
Patent is: 
10 1. In a planer or the like a rotatable work 
holder positioned on the reciprocating table of 
the planer with its axis of rotation perpendicular 
to the direction of reciprocation of the table, a 
rack associated with the stationary planer bed, 
15 a train of gears engaging the rack and the work 
holder for rotation thereof in fixed relation to 
the translatîon of the table and a stationary tool 
positioned over the work holder. 
2. In a planer or the like a rotatable work 
20 holder positioned on the reciprocating table of 
the planer with its axis of rotation perpendîcular 
to the dîrection of recîprocation of the table, a 
rack associated with the stationary planer bed, a 
train of gears engaging the rack and the work 
25 holder for rotatîon thereof in fixed relation to 
the translation of the table and a stationary tool 
posîtîoned over the work holder, said traîn of 
gears being varîable. 
3. In a machine tool or the like, a stationary 
30 bed, a rack flxed on the bed, a reciprocatîng table 
on the bed, a rotatable work holder on said table 
having its axis of rotation perpendicular to the 
directîon of reciprocation of the table, a single 
sertes of intermeshing gears, said gears being in- 
35 terconnected with the rotary work holder, the 
recîprocatîng table and the stationary rack, 
whereby saîd work holdeï is rotatable and the 
able reciprocable simultaneously. 
EIIC H. WANG. 
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